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A CLASSIFICATION OF THE BRACHIOPODA. 


By CHARLES SCHUCHERT, New Haven, Conn. 
Piers \. 

The elass Brachiopoda, since 1858, has been divided by nearly 
all systematists into two orders. based on the absence or pres- 
ence of articulating processes. These divisions were recognized 
hy Deshayes as early as 1835, but not until twenty-three years 
later were the names Lyopomata and Arthropomata given them by 
Owen. These terms have been generally adopted by writers, 
though some prefer Juartiendata and Articalata of Huxley, or 
Bronn’s Keardines and Testicardines. Bronn,® in 1862, and King.?* 
in 1873, while retaining these divisions, considered the presence 
or absence of an anal opening more important than articulating 
processes, and accordingly proposed the terms Pleuropygia and 
Apygia, and Tretenteruta and Clistenterata, respectively, Many 
paleozoic rostrate species of Clistenterutu, however, give evidenec 
that an anal opening was also present, and, therefore, the absence 
or presence of this organ is not so persistent a character as that 
of a hinge, 

Von Bueh,! in 1834, also divided the class into two sections, 
founded on the mode of attachment. The first seetion contained 
ull brachiopods fixed by a pedicle to foreign bodies, while the 
second is restrieted to those forms in which there is no pedicle at 
maturity, the entire lower or ventral valve being cemented to other 
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objects, as in Cranta, The first section is again divided into three 
vroups, on the basis of the position of the pedicle, («) pedicle 
emerging from between the valves, as in Lrugulu, (b) ventral 
ralve perforated for the protrusion of the pedicle, and (c) unce- 
mented shells without a pedicle opening. The third group, how- 
ever, is identical with 4, since Leptena, Productus and Stropho- 
mena, genera referred to section «, do possess a pedicle opening. 
While this classification lacks a complete understanding of the 
features in question, it is remarkable that Von Buch, nearly sixty 
years ago,and Deslongchamps,° twenty-eight years later, recognized 
some of the principles upon which the elassification of the Brach- 
iopoda is now being established, viz.: the nature of the pedicle 
opening. 

Up to 1846 the general external features of brachiopods served 
the majority of anthors as the essential basis for generic differ- 
entiation. In that year,‘ however, King? pointed out that more 
fundamental and constant characters exist in the interior of the 
shell, a fact which soon came to be generally recognized, mainly 
through the voluminous writings of Thomas Davidson. 

In 1848, Gray,‘ probably stimulated by King’s? paper, divided 
the Brachiopoda into two sub-classes, lucylopoda and Helicto- 
poda, These divisions rest entirely on the basis of the arm struct- 
ure and the presence or absence of a calcareous support. The 
Aucylopoda are distinguished in having the ‘‘oral arms recurved 
and affixed to fixed appendages on the disk of the ventral [dorsal] 
valve,’ while in Heltetopoda ‘they are regularly spirally twisted 
when at rest.” The brachia, however, in all recent species, are 
recurved and more or less spirally enrolled, except in some gera- 
tologous forms of loop-bearing genera, as Cistella and Girynia, 
Therefore Helictopoda, as far as the arm structure is concerned, 
will also include the Ulveylopoda. In fact, to the former he 
referred only the terebratuloids, if Theefdrum is excluded, while 
Aneylopoda contained all other brachiopods whether articulate or 
inarticulate forms. These sub-classes are further divided, on the 
basis of the hrachia, into four orders, Aneylobrachia, Crypto- 
hrachia, Nelerobrachia, and Saretvobrachia, Of these the first 
only ean he retained as a sub-order, since it ineludes the loop- 
hearing genera. The other orders have so heterogeneous an as- 
semblage of forms us to be of no permanent value. 
new families, no further atfempt 
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was made by writers to divide the Brachiopoda into other orders 
than Lyopomata and Arthropomata until 1883, when Waagen* 
published his great work on the fossils of this class from the Salt 
Range group of India. He found it ‘‘absolutely necessary to fur- 
ther divide the Lyopomata and Arthropomata each into three subor- 
ders. The basis for these suborders has no underlying, principle 
of general application, yet the divisions are of permanent value, 
for cach contains an assemblage of characters not to be found in 
any of the others. Waagen’s genealogy of the Arthropomata, 
with Orthis as the prototype, falls at once to the ground, since 
Hall has recently shown that probably no true Orth/s exists in 
the primordial. The orthis-like shells of the primordial are forms 
either with a deltidium or a spondylinm (the interior spoon-shaped 
plate of pentameroids) or both plates present in the same individ- 
ual. Ephebolie Orthis do not possess either structure, but during 
nepionic and early nealogic growth may develop a deltidium. 
which, before maturity is attained, is lost by abrasion or con- 
cealed by the ineurvature of the ventral beak.  Lrugulda, on the 
other hand, is usually regarded as the prototype for all brachio- 
pods, but this is impossible, since a number of inarticulate genera 
flourished for ages before Liugu/a was developed. 

No classification can be natural and permanent unless based on 
the history of the class (chronogenesis) and the ontogeny of the 
individual. However, as long as the structure of the early pale- 
ozoie genera remained practically unknown and the ontogeny un- 
touched, nothing could be attempted of a permanent nature. 
Recently a work™ npon paleozoic brachiopods has been published. 
in which many of the early genera are clearly defined, so that 
their structures and geologic sequence are now more accuritely 
known. The ontogenetic study of paleozoic species was initiated 
two years ago by Beecher and Clarke," and the results combined 
with those derived trom the development of some recent species, 
and published by Kovalewsky, Morse, Shipley. Brooks and others. 
confirm the conclusions reached through chronogenesis. —More- 
over, the application by Dr. Beecher,’ * of the law of morphogen- 
esis as defined by Hyatt,” ’ and the recognition and establishment 
of certain primary characters, have resulted in the discovery of 1 
fundamental structure of general application to the classification 
of these organisms. It has for its basis the nature of the pedicle 
opening and the stages of shell growth. On this the author has 
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divided the ¢lass unto four orders, the wltrenata, Neotremata, Pro- 
fremata and Telotremuta. In the Atremata, the pedicle passes 
‘freely from between the two valves, the opening being more or 
less shared by both.” while in the Weotrenate, the pedicle opening 
is restricted to one valve, the ventral, ‘‘remaining open in primi- 
tive mature forms [7'rematidee], becoming enclosed in secondary 
forms during nealogic stages [Disemnida], and in derived types 
enclosed in early nealogic or nepionic stages [Acrotretida).’ In 
the Protremata, there is a deltidium (the pseudo-deltidium of 
wuthors), whieh, in the earliest primordial, appears to begin as a 
short plate covering but a small portion of the delthyrium (Autor- 
ying cingulata after Waleott, according to Beecher). This plate 
rapidly attains its full growth, closing the entire delthyrium of 
the ventral valve, as in Clitambouites and Billingsella, while in 
the Orthida: it is developed only during nepionic or nealegic 
growth. The delthyrium in the 7eloérenata is without any trace of 
covering during nepionic growth, but during the succeeding stages 
there grow out from the walls of the former two plates (the del- 
tidial plates) which usually meet medially, and may become 
anchylosed. 

It is remarkable that three of the four types of pedicle openings 
should appear in the earliest known horizon of the primordial, yet 
fundamental struetures in other classes of organisms have devel- 
oped with equal rapidity. Prof. Hyatt’ says “the acknowledged 
sudden appearance of the larger number of all the distinet types 
of invertebrata in the paleozoie, and of the greater number of all 
existing and fossil types before the expiration of the paleozoie 
time, speak strongly for the quieker evolution of forms in the 
puleozoie and indicate a general law of evolution. This, we think, 
ean be formulated as follows: Types are evolved more quickly 
and exhibit greater structural differences between genetic groups of 
the same stock while still near the point of origin, than they do 
subsequently. The variations or differenees may take place 
quickly in the fundamental structural characteristics, and even 
the embryos may become different when in the earliest period, 
but subsequently only more superticial structures become subject 
to great variations.” All the fundamental structures, as the 
four types of pediele openings and the various calcareous sup- 
ports of the brachia, were in existence during the Trenton period 
of the Lower Silurian. 
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In tracing the fonr types of pedicle openings to their origin, it 
is fonnd that the Zelotrenuta were the last to appear, having been 
developed in the Peutawerida of the Protreaata, The Atveneta 
gave rise to the Neotrauata and Protreawata. Since Ltugula of 
the Atremata is not the prototype for the class as it passes through 
a paterina and obolella stage, this must be looked for in a shell 
not passing through more than one stage. Paterine is this type, 
being the most primitive genus known, as well as the adult form 
representing the embryonic shell or protegulum of other brachio- 
pods. The cltremeta through the Trematida gave origin to the 
Neotremata, while the Protremata originated in Autorginide, 
which is one of the first steps from the inarticulate towards the 
articulate forms. . 

Of secondary value for classification the writer has relied on 
the presenee or absence ot a straight hinge line, internal plates. 
caleareons brachial supports, and reversional or geratologous 
development. In some families, containing chiefly rostrate 
forms,as in the Pentameride and Nuelcospirida, there are genera 
with short straight hinge lines. In other families where long 
hinges sare prevalent, rostrate examples, as in the Orthida and 
Spiriferide, ave found, The exceptions are either specializa- 
tions or reversional tendeucies, and when sufliciently pronounced 
are regarded as of subfamily importance. Examples of ger- 
tology are present in most of the four orders, but particn- 
larly in the 7erehratellidw, where the Megathyrinme and Nrans- 
stein have partially or entirely lost their ealeareous brachial 
appendages, 


The accompanying plate, (pl. v.) giving the apparent genesis 
of the families and their geological distribution, is added so. that 
students can have before them on a single page a sunnnary of the 
elassification here proposed, It should) be borne in mind, how- 
ever, that the lines are but a graphic expression of our present 
information of the class, and that future study may change their 
arrangement. * 


Dall? in his Index says ‘from the preceding list it appears 
that about four hundred and sixty-three generic and subgeneric 
names have been rightly or wrongly associated with the group of 





*The names Lingnlasmiida and Orthisinidie should be changed to 
Lingulasmatidw and Clitambouttide. 
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Brachiopoda. ~*~ * * Of all these only about one hundred 
and thirty have been at all generally accepted.” It should be 
stated that many of the synonyms are errors in composition and 
corrections in orthography. 

In the following list there are two hundred and seventy-seven 
valid genera or subgenera, a growth of more than twofold since 
the date (1877) of Dall’s Index. Forty-seven families or subfami- 
lies are here recognized, while in that list there are but eighteen. 


An analysis of the table of geological distribution shows con- 
elusively that the class attained its elimax of diversity during 
paleozoic time. In the lower third of the primordial, the Olenel- 
lus horizon, three of the four orders are already present, while 
the fourth originates in the lower portion of the Lower Silurian. 
Not even a single suborder was introduced subsequent to the 
Lower Silurian. Of the forty-seven families and subfamilies con- 
stituting the class, thirty-six became differentiated in the paleo- 
zoic, and of these, twenty-seven disappeared with it, while but 
nine continued into the mesozoic. Of paleozoic families, six are 
represented by living species, viz.: Lingulida, Diseruide, Cra- 
niidw, Theeidinla, Rhynchonellida, ad Terebratulida, 

Of the two hundred and seventy-eight genera now in use, one 
hundred and eighty-six had their origin in paleozoic seas, or two- 
thirds of the entire elass, and of this great number but seven are 
known to pass into the mesozoic, viz.: Lrngula, Orbicutoidea, 
Crania, Spiviferina, Athyris, Terebratula, and LHemiptychina, 
Besides these, Cyrtina and J/éctz(a are often mentioned as oceur- 
ring in the Triassic, but the speeies probably belong to other 
genera, 

In the primordial, brachiopods are not numerous. They usu- 
uly ditfer fundamentally from each other, and do not appear to 
have been persistent, as bnt four of the twenty-two genera pass 
into the Lower Silurian. In the Silurian and Devonian, the class 
is very prolific in species and genera. Of the fifty-one genera 
occurring in the Carboniferous but seven are known to have sur- 
vived the break between the paleozoic and mesozoic. During the 
latter period, the spire-bearing brachiopods pass out of existence, 
while the great paleozoic suborder Thecaced is represented by a 
few small species of the Thecidivdu which continued to be repre- 
sented up to the present time. The 7erebratulide had their in- 
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ception in the Lower Silurian, but are not a pronounced paleozoic 
group. However, on reaching the Jurassie and Cretaceous, the 
rocks fairly abound with their shells, and from that time on they 
are the chief representatives of the class. Litngula and Cransa 
are present in the Lower Silurian, and as far as can be determined 
have persisted to the present time. 

The Atremata, which contains the oldest and the simplest 
forms structurally, is represented by twenty-four genera, while 
the Neotremeta and Protremata originating almost simul- 
taneously from the former have thirty-one and eighty-two, re- 
spectively. The Zelotremata had its origin in the Neotremata, 
It is the last order to appear, and has by far the greatest number 
of genera, one hundred and thirty-eight. 

To Dr. C. E. Beecher the writer is indebted for many valuable 
suggestions, as well as for the careful reading of the manuscript 
of this paper. ¢ 
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Synonyms are in brevier under the name to which they are referred. 
An interrogation mark before a name indicates that the family or xubordinal relation 


is in doubt. 
BRACHIOPODA. 
(Cuvier 1802), Dumeril 1806. 
Spirobranchiophora, Gray 1821; Palliobranchiata, Blainville 1824; 
Branchiopoda, Risso 1826 (not Latreille); Brachiopodide, Broderip 
1839; Branchionopoda, Agassiz 1847; Brachionacephala, Bronn 1862; 
Spirobranchia, Haeckel; Branchionobrauchia, Peetel 1875. 


Subelass LYOPOMATA, Owen 1858. 

Helictopoda (part), and Sarecicobrachia (part), Gray 1848, King 1850, 
Pleurgpygia, and Eeardines, Bronn 1862; Inarticulata, Huxley 1864; 
Tretenterata. King 1873. 

Order Atremata,* Beecher 1891. 
Mesokaulia, Waagen 1885. 
1, Fainily seaetek Nip at n. fam, 
Paterina, Beeeher 1891. 


2. Family Onoim#®,t King 1846, 


Obolella, Billings 1861. Obolus, Kichwald 1829. 
DiceHomus, Ilall 1871. Ungula, Pander 1830. 
Elkania, Ford 1886. Ungulites, Broun 1848. 


Aulonotreta, Kutorga 1848. 

Acritis, Volborth 1868. 

Schmidtia, Volborth 1869 (not 
Bals-Criv. 1863). 


Neobolus, Waagen 1885. 
? Spondylobolus. MeCoy 1852. 





*This order is characterized by the pedicle passing out freely between the valves, while 
in the NEoTREMATA it is restricted toone valve emerging through a varlously modified 
opening. 

+Paterina, of the lowest primordial, is the simplest shelled condition of brachiopods 
known. Its growth lines show that it does not passthrough distinct stages of growth in 
the shell as do all other families of thisclass. Nearly all brachiopods begin their shelled 
existence with a paterina-like stage. The protegulum or embryonic shell, of tbe 
Brachiopoda is minute, and therefore usually not observable on mature specimens, but 
where well-preserved young, éither fossil or recent, have been accessible it is always 
seen to be present. Inarticulate species or the dorsal valve of articulate forms often 
retain it in the matnre condition. The proteguluin is homologous with the protoconch 
of cephalopods and gastropods and the prodissoconch of pelecypods. Paferina, there- 
fore. represents u form of growth common to the protegulum and nepionic stages of the 
Inajority of brachiopods. 

+The lingula-shaped shells with oboleloid interiors, the LinegULELLID.£, are removed 
from this family since it is very probable that from them developed the Lingutip&. In 
this connection, the writer wishes to state that Lingulelta, as here wnderstood, is based 
on L. calata Wall, sp., and LZ. edla Wall and Whittield. 

The obolelloids are thicker, more culeareous, and rounder shells than the LINGULELL- 
IpD.¥, and in all probability gave origin to the TRIMERELLIDE, 
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3. Family TRIMERELLIDA, Davidson and King 1874. 


? Lakmina, Gféhlert 1887. Monomorella, Billings 1871. 
Davidsonella, Waagen 1555 | Trimerella, Billings 1862. 
(not Munier-Chalmas 1880). Gotlandia, Dall 1870. 

Dinobolus, Hall 1871, Rhynobolus, Hall 1874. 


Conradia, [lal] M&. 1862. 

Obolellina, Billings 1871. 

Ungulites, Quenstedt 187! 
(not Bronn 1848). 


2’) Family LIn@ULELLID.2#,* 1. fam. 


Lingulella, Salter 1866. Paterula, Barrande 1879. 
Lingulepis, Hall 1863. Cyelus, Barrande 1879. 
Leptobolus, Hall 1871. ?Mickwitzia, Schmidt 18s. 


2”, Family Lixeutins, Gray 1840. 


Lingula, Bruguiére 1792. Dignomia, Hall 1571. 
Pharetra, Bolton 1798. Glottidia, Dall 1870. 
Lingularius, Dumeril 1806. Barroisella, Hall 1892. 


Hossina, Phillips 1848. Thomasina, Hall 1892. 


3’. Family LINGULASMATID#, fn. fam., Winchell and Schnuchert. 
Lingulops, Hall 1871. . Lingulasma, Ulrich 1889. 
Lingulelasma, Miller 1889. 
Order Neotremata,? Beecher 1891. 
suborder Daikaulia,? Waagen 1885. 
1. Family TREMATIDA, n. fam. 


Discinolepis, Waagen 1885. Schizobolus, Ulrich TSs86. 








*See foot-note to the OpoLin.#. 

+The species of this family are plutform-bearing lingnle. Internally their relations 
are With the TRmMERELLID#, but the elongate shape and strongly phosphatic nature of 
their shells combined with their later appearance in geologic time give strong support 
to the view that they have originated from another phylum, the Lingurii”#, rather than 
that which gave rise to the TRIMERELLIDA, the OBOLIDE. 


4“Pedicle fissure remaining open in primitive mature forms, becoming enclosed in 
secondary forins during nealogic stagex, and in derived types enclosed in early nealogic 
or nepionic stages.” 

§The suborder DaiKAULia contains the inarticulate uncemented species in which the 
passage for the pedicle is through one valve during «wll nealogic and ephebolic stages of 
erowth. In the TREMATID.£ is probably indicated one of the first steps from the 
Oxon towards the ACROTRETIDA, Succeeding growth to the protegulum, in the 
former family, is not holoperipheral, but ceases at its straight cardinal line, 
leaving, posterior to the protegulum, a more or less wide triangular notch in the ventral 
valve. In the Drscinip&, early growth is.as in the TremaTip#, but before maturity ix 
attained the two sides of the pedicle passage are gradually brought together, forming a 
long narrow depression in the shell, at the anterior end of which the pedicle emerges, 
The reduction in size of the pedicle notch progressed rapidly in the ACROTRETID.E to- 
wards a small circular perforation. In these families, the protegulum is invariably sit- 
uated at the anterior end of the pedicle passage, while in the dorsal valve it is marginal. 
In the SipnONOTRETIDA, during younger stages of growth, the pedicle opening was 
probably marginal, but long batons maturity Is attuined the opening is carried anteriorly 
through the protegulum and nepionic growth by resorption ot the shel], while a deposi- 
tion takes place posteriorly andere the pedicle, 
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Tremiatis, Sharpe 1847. (Othlertella, Hall 1890. 
Orbicella, @Orbigny 1847. | Lingulodisecina, Whitfield 790. 
Schizocrania, lall and Whit- | ? Monohbolina, Salter 1865, 
field 1875. 
2. Family Discinip®, Gray 1840, 


Orbiculidw, McCoy 18+. 
Orbiculoidea. @Orhigny 1847. | Discina, Lamarck 1819. 


Sehizotreta, Kutorga 1848. Orbicula, Sowerby 1830 (not 
Lindstremella, Hall 1890. _ Cuvier 1798). 
Riemetelen Hall 1390 Diseinisea, Dall 1871. 

4 alk, « ‘ . 


2’. Family AcrorREmaper, uo: fen. 


Lplidea, Billings 1872. Acrotreta, Kutorga 1848. 
Acrothele, Linnarsson 1876. Conotreta, Walcott 1889. 
Linnarssonia, Walcott 1885. ? Mesotreta, Kutorga 18458. 


Discinopsis (Matthew). Hall | ? Volborthia, von Mbler 1873. 
1so72. 
3. Family SipuoNoTRETiIp.®, Kutorga 1848. 
Siphonotreta, de Verneuil 1845. | ? Keyserlingia, Pander 1861. 
Sehizambon, Walcott 1884. ? Helmersenia, Pander 1861. 


Schizambonia, (¢hlert 1887. 


Suborder Gasteropegmata, Waagen 18s). 


‘amily Cranub.¥, King 1846. 
Orbiculee, Deshayes 18380; Craniadiwe, Gray 1840, 


Crania, Retzius 1781. Craniella, Gdhlert 1888. 
Nununalas, Stoboeus 17382. Cardinocrania, Waagen L885. 
Criopus, Poli 1791. Ancistrocrania, Dall 1877. 
| ee pe ae Cranopsis, Dall 1871 (not A. 

tiele, Gater Ke | ee 
Cranisens, Dall 1871. 


Orbicularius, Dumeril 1806. 

Craniolites, Schlotheim 1820, 

Discinn, Turton 1832 (not | ee Se 
Lamarck 1819). | Pholidops, Hall 1860. 

Criopododerma, Agnssiz L846. Craniops, Hall 1859. 

Choniopora, Schauroth 1854. Pseudocrania, McCoy 1851. 


Palreoerania, Quenstedt [871- 


Siphonnaria, Quenstedt L851 


Subclass ARTHROPOMATA, Owen 1858. 


Helictopoda (part), Sarcicobrachia (part), Aneylopoda and Acylo- 
'‘brachin, Gray 1848; Apygin, Testicnrdines, Lineicardines and Denti- 
eardines, Bronn 1862; Articulata, Tuxley 1864; Clistenterata, King 
L873. 
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Order Protremata,* Beecher 181. 


Suborder Trullacea,t n. suborder. 


Aphanerepegmata (part), and Productacea (part), Waagen 1883 ; 
Eleutherobranchiata (part), Neumayr 1883. 


1. Family Kurora@inip®,{ n. fam. 


Kutorgina, Billings 1861. | Schizopholis, Waagen 1885. 


2. Family CurramBonirip®,% nv. fam., Winchell and Schuchert. 
Orthisidz (part), d’Orbigny 1849; Orthisine, Waagen 1884. 


‘Clitambonites, Pander 1830. Protorthis, Hall 1892. 
Pronites, Pander 1830. Hemipronites, Pander 1830. 


Gonambonites, Pander 1830. Scenidium, Hall 1860. 
Orthisina, d’Orbigny. 1847. 


Polytwehia. Hall 1892 Mystrophora, Kayser 1871. 
olytechia. Hall 1892. 


2") Family Pexrameripa®, McCoy 1844. 
Hypothyridew (part), King 1850; Pentameride, Hall 1867; Camero- 
phoriinee and Pentamerinw, Waagen 1883; Stenochismatine and Con- 
-echidiine, (Ehlert 1887. 





*Some of the oldest forms of this order have ut muturity an incomplete deltidiam, 
which rapidly attained its full development, so that in other species it covers the entire 
-delthyrinm of the ventral valve. In the OrtTHip«, the deltidium is usually absent or ru- 
-dimentary at maturity, but may be present in the nepionic and sometimes in early nealo- 
‘gic stages. 

+Trulla,a scoop. Ilaving reference to the spoon-shaped plate inthe ventral valve 
-(“spondylinm” of Hall),to the upper surface of which were attached the adductor, ventral 
pedicle and divaricator muscles. 

The species of this suborder are the earliest articulate forms known. In the lowest 
primordial, there are long-hinged and rostrate forms, having usually a spondylium and 
-deltidium. These structures are regarded as of prime importance in classification, und 
species possessing them are therefore placed at the base of the ARTNROPOMATA, and are 
considered ax ancestral forms for allarticnlate genera. After these parts are fully devel- 
oped, the tendency, in geologic sequence, is to eliminate the spondylinm, retaining the 
deltidium in the Tuecacea, while in the PENTAMERIDA the reverse has usually taken 
place. Forms wider than long, having a spondyliuin and usually a deltidium, the Cxr- 
TAMBONITID#, became extinct with the,Devonian, while the rostrate genera, in which the 
deltidinm is conmonly rudimentary or absent, persist to the close of the paleozolc age. 
Those forms with a dettidinm and no spondylium, the THECACEA, appear to be present in 
the lowest primordial, but are not characteristic nutil the upper hiica is attained, and are 
still living in Thecidium, At the base of the Lower Silurian, species are developed 
withont either of these structures, the OrTHin.x, passing out of existence with the pal- 
eozoic. The RuyNCHONELLID.£ were in all probability derived from the PENTAMERID, 


and from them developed almost simultaneously the MELICOVEGMATA and ANCYLODEA- 
CUIA,. 


+The genera referred to this family have usnally been placed among the Lroromara. 
Kulorgina cingulata, Billings, the type of A uéorgina, as described and illustrated by 
Walcott (Bull. no. 30, U.S. Geol. Sury.), has more the characters of an articulate than an 
inarticulate brachiopod. This species hax rudimentury articulating processes. Good 
examples of it show that the lateral walls of the ventral cardinal area are linear, increas- 
ing in width towards the line of junction of this valve with the dorsal, and iC is here that 
the rndimentary teeth are situated. In Schizopholis, the rudimentary cardinul walls of 
Autorgina are fully developed, the delthyrium is reduced to a narrow triungular fissure, 
which in the latter nearly occupies the entire posterior area, Beecher has also 


observed that A. cingu/ata bus a short, perforated, deltidium in the apical portion of the 
ventral valve. 


sThix family is proposed for the long-hinged forms with spondylia, the majority of 
which alxo have a well-developed deltidium perforated for the passage of the pediclo. 
The PENTAMERID is restricted to the rostrate forms of essentially the same internal 
structure, with the deltidium usually entirely or partially obsolete in adult specimens, 
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Crunarella (part), Billings 1859. | Aimphigenia, Hall 1867. 


Anastrophia, Hall 1867. Camarophoria, King 1850. 
Brachymerus, Shaler 1865 Stenochisma, Dall 1877; Gsh- 
upeepene*). 1535 ae lert 1887 (not Conrad 1839). 
Conchidium, Linné 1760. Stricklandinia, Billings 1863. 
Pentumerus, Sowerby 1813. Stricklandia, Billings 1859. 
Pentastere, Blainyille 1824. Sieberella. Ehlert 1887 
5 , « 5 CC . 


Gypidia, Dalman 1828. 
Pentamerella, Hall 1867. 
Gypidula, Hall 1867, 


Autirhynehonella, Quenstedt 
ile 
Lycophoria, Lahusen 1885. 


y 


5. Family Poramponirip.é. Davidson 1853. 
Porambonites, Pander 1830. 


Priambonites, Agassiz 1847. 
Jsorhynehus, King 1850. 


Suborder Thecacea.* 1. suborder. 
Aphaneropegmata (part), Productacea, Coralliopsida, and Kampy- 
Jopegmata (part), Waagen 18838; Eleutherobranchiata (part), Neu-- 
mayr 1883; Cryptobrachia (part), Gray 1848. 


Family BiLLInGseL.ines,ft n, fam. 
Billingsella, Hall 1892. 


Family StROPHOMENID.£, King 1546. 


Subfamily OrrnoriteTin.£, Waagen 1884. 
Strophomenine (part), Waagen L884. 


? Orthidium, Hall 1892, Kayserella, Hall 1st. 
“trophomena, Blainville 1825. | Derbya, Waagen 1884. 
Hemipronites, Meek 1872(not  Meekella, White and St. Johm 
Pander 1830). 1X70. 


*Theea, acover. Uaving reference to the deltidium of one piece covering the delthy- 
rium or triangular fissure in the upical portion of the ventral valve. The THECACEA 
differ chiefly from the TRULLACEA, from whieh they were derived, in being without the- 
complete internal spoon or spondylium, See note to TRULLACEA. 


+Those primordial species essentially orthoid in structnre, but with a large deltidium 
and a more or Jess complete chilidium, have been referred to Billingsella by Wall. The- 
writer is of the impression that Billingsel/a or some elosely allied genus gave origin to 
the OrRTUID.£, and that the former were derived from some species also having, in uddi- 
tion to the above mentioned characters, a spondylium, or essentially 1 Clitambonites. 
The progression towards Orthis from Clitambonites appears to have been in first elim- 
inating the spondylinm by attaching it to the bottom of the ventral valve, thus forming 
the dental plates and the somewhat elevated museulaur area of Billingsella. ‘The next 
step is to remove the deltidium and ehilidium and to develop a more pronounced cardinal 
process to produce an Orthis., This ix the course of development in geologie sequence. 
In Orthis defleclu Conrad, sp., there ix a deltidinm, whieh in some individuals is large 
and in others covers but one-half the delthyrium. In mature 0. tricenaria Conrad and 
0. pectinella Eimmons, of the Trenton formation, there is present a small convex del- 
tidium and chilidium which in species of later faunas become nepionic characters and 
are obeolete during nealogic und ephebolic growth. 

The STROPHOMENID.© Inay also have had their origin in some form related to Bidlings- 
ella, but the data are as yet insufficient to establish clearly its line of development. 


Classification of the Brachiopoda,—Nehnuehert. 


-Orthothetes, Fischer de Waldh. 
1837. 
Orthis, King 1850 (not Dal- 
man 1828). 
Hipparionyx, Vanuxem 1843. 
Streptorhynehus, King 1850. 


1538 
? ?Badiotella, Bittner 1890. 


Triplecia, Hall 1859. 
Diecraniscus, Meek 1872. 

Mimulus, Barrande 1879. 

Streptis, Davidson 1881. 


Subfamily RAFINESQUIN.©,* n. snbfam., 


Leptenacea, Braun 1840; Orthiside (part), @Orbigny 1847; David- 
sonide, King 1850; Strophomenina (part), Waagen 1884. 


Rafinesquina, Hall 1892. 
Leptena, Dalman 1828. 
Leptagonia, McCoy 1844. 
Strophomena, Meek 1873 (not 
Blainville 1825). 
Plectambonites, Uthlert 1887 
(not Pander 18380). 
Stropheodonta, Hall 1850. 
Brachyprion, Shaler 1865. 
Douvillina, Ghlert 1887. 
Leptostrophia, Hall 1892. 
Pholidostrophia, Hall 1892. 
Strophonella, Hall 1879. 


AlMphistrophia, Hall 1892. 
Leptella, Hall 1892. 
Plectambonites, Pander 183 
Lepteena,, Davidson 1853; 
(Ehlert 1877 (not Dalman 
1828). 


Tropidoleptus, Hall 1859, 
¢ Vitulina, Hell 1861. 


Leptanisca, Beecher 1890. 
‘Christiania. Hall 1892. 
Davidsonia. Bonchard 1847. 


Subfamily CADOMELLIN#, Munier-Chalmas 1887, 
Cadomella, Munier-Chalmas 1887. 


Family Turcmiup®,t Gray 1840, 


Subfamily THecrpun#®, Dall 1870. 


Thecidium, Sowerby 1824. 
Thecidia, Defrance 1822. 
Lacazella, M.- Chalmas 1880. 


Thecidiopsis, M.- Chalmas 1887. 
Thecidella, M.- Chalmas 1887. 


| Davidsonella. 


| Budesella, M.- Chalmas 1880. 


Pterophloios, Giimbel 1861. 
Bactrynium, Emmerich 1855. 
(In error. Not Bactrillitum, 
iterr, )} 


M.-  Chalmas 


1880. 





*The relative form of the valves in this subfamily, with one exception, Strophonella, 
is the reverse of that in the OrTHOTHETIN«”. The valves are nearly always one convex 


(ventral), the other concave (dorsal), ee the visceral cavity to be very shallow. The 
cardinal process is also somewhat differently constructed. 
+The THEcIDIIDA usually are Beecher 


places with or near the TEREBRATULID.E. 

has shown (Amer. Jour. Sci., vol. xurv, p. 141, 1892) that their affinities are with the 
strophomenoids. There are no calcareous brachial supports nor deltidial plates in 
Thecrdium, a8 are more or less completely developed in fai terebratuloids. The charac- 
teristic markings of the dorsal valve are homologous with those in Leptenisca, David. 
sonia, and the so-called “renlform markings" of the ProprcTip.©. 
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Subfamily Lyvroniin., Waagen 1833. 
Lyttonia, Waagen 18853. Oldhamina, Waagen 1883. 
Leptodus, Kayser 1882. 


Family Propvetinae, Gray 1840. 
Productina, Giebel 1846; Chonetinee and Productinew, Waagen 1884. 


Chonetes, Fiseher de Waldh. Producta, G. B. Sowerby 1825. 
1837. Arbusculites, Murray 1831. 
Leptena, MeCoy [844 (not Protonia, Linek 1830 (not Ra-- 
Dalman 1828). finesque). 
Anoplia, Hall 1892. Marginifera, Waagen 1884.. 


Proboseidella, GEhlert 1887. 

Etheridgina, (Ehlert 1887. 

Chonopectus, Hall 1892. 

Strophalosia, King 1844. 
Orthothrix, Geinitz 1847. 
Lepteenulosia, King 1845. 

Aulosteges, Helmersen 1547, 

?? <Aulaeorhynehus, Dittmar 

1871. 


Isogramma, Meek and W.. 
1873. 


Chonetella, Waagen 1884, 

Chonostrophia, Hall 1892. 

Chonetina, Krotow 1888. 
Chonetella, Krotow L884 (not 

Waagen 188+), 

Daviesiella, Waagen 1884+. 

Productella, Hall 1867. 

Productus, Sowerby 1812. 
Pyxis, Chemnitz (784. 





Fanily Riciutiorenip.k. Waagen 1885, 
Richthofenia, Kayser 1881, 


Family Ortinp®,* Woodward 1852. 
Orthisidie (part), VOrbigny 1847; Orthinze and Enteletinw, Waagen 
1854. 
Orthis, Dalman 1828. Dinorthis. Hall 1892. 
Orthambonites, Pander 1830. - Plesiomys, Hall 1892, 
{ Pleetorthis, Hall 1892. | Orthostrophia, Hall 1883. 
| Hebertella, Hall 1892. | ‘“Dalmanella, Hall 1892. 
Schizophoria, King 1850. | Heterorthis, Hall 1892. 
| Orthotiehia, Hall 1892, | | Bilobites, Linné 1775. 
) Enteletes. Fischer de Wald. | Diccelosia, King 1850. 
| 1830 Rhipidomella, (Ehlert 1890. 


Rhipidomys, (Ehlert 1887 
(not Wagner.) 
Platystrophia, King 1850. 


Syutrielasmia, Meek 1865. 


*It is not intended, by placing the OrtTHID.e at the end of the order ‘the ORTH» at the end of the order Protremata, to to: 
suggest an aberrant dev elopment or their derivation from the Propuctip&, for it is be- 
lieved that the orthoid stock had its origin in the BinLiNcsELLuDe. All orthoids are with- 
out the spondylium of the TRULLACEA, ‘and cannot, therefore, be placed in that suborder, 
while the absence of a deltidinm at maturity places the Orrnib-© nfter those families 
haviug this plate in all stages of growth. For other observations see note to BILLINGs- 
ELLID.®. 


Classification of the Brachiopoda, 
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Order Telotremata,* Beecher 181. 
Kampylopegmata (part), Waagen 1883; Pegmatobranchiata (part), 


Neumayr 1883. 


Suborder Rostracea,t n. suborder. 


Family RiyNcuoneELLip®, Gray 1848. 


Hypothyridie (part), King 1850; Rhynchonellinw, Waagen 1883. 


Rhynchotrema, Hall 1860. 
Rhynchotreta, Hall 1879. 
Uncinulus, Bayle 1878. 


Hypothyris, King 1846 (not 
Phillips 1841). 
Stenochisma (Conrad 1839), 


Hall 1867. 


Rhynchonellina, Gemmellaro 
137i 
Dimerella, Zittel 1870. 
Cryptopora, Jeffreys 1869. 
Atretia, Jeffreys 1876. 
Neatretia, GHhlert 1891. 
Rhynchonella, Fischer de Wald. 


1809, 
Oxyrhynehus, Llhwyad 
(not Aristotle). 
Rhyngonella, Bronn 1849. 
Bicornes, Quenstedt L85L. 
Uncinulina, Bayle 1878. 
Halorella, Bittner 1890. 
Austriella, Bittner 1890. 
~Katonia, Hall 1857. 
? Branconia, Cagel 1890. 


Leiorhynehus, Hall 1560. 
Rhynchoporina, (Ehlert 1887. 
Rhynechopora, King 1856 (not 
Illiger and Latreile). 
‘Terebratuloidea, Waagen 1885. 
Acanthothyris, @’Orbigny 1850. 
Norella, Bittner 1890. 
Hemithyris, @Orbigny 1847. 
Peregrinella, (Ehlert 1887. 


1699 


?Family Kicuwaboip kt a. fam. 


Kichwaldia, Billings 1858. 
Dictionella, Hall 1867. 


*The TELOTREMATA during nepionic and early nealogic growth have an open triangular 
fissure or delthyrinm in the apex of the ventral valve through which the pedicle emerged. 
In later nealovic and ephebolic growth, the fissure is more or less closed anteriorly 
throngh the development from the mantle of two plates, one from each wall of the del- 
thyrium, which nsually coalesce centrally. These plates are known as the ‘“‘deltidial 
plates.*? In such forms as Cyrtia, Cyrtina, and Syringothyris, where the ventral cardinal 
area is very high, the deltidial plates are anchyloxed, the mantle in this region becoming 
continuous and the plate growing as one piece. The TELoTREMATA, therefore, develop 4 
covering to the delthyrium in an entirely different mauner from the other orders during 
nealogic and ephebolic growth. 


tRostrum,abeak. The genern of this snborder ure rostrate shells without a spon- 
dylium or any culcareous bracbial supports other than short or long, straight or slightly 
curved, freely terminating crura. In the HeLicopeGMATA, the latter cousists of two cal- 
careous spiral lamelke, while in the ANCYLOBRAcHIA there is a loop. 


+The genus Hichwaldia is very peculiar in not having a distinct articulation of the 
valves as in other ArTuROPoMATA and further in the Siphonotreta-like pedicle open- 
ing. ‘hese churacters ure considered by some writers to indicate athnities with the Ly- 
OPOMATA, und itis to this subclass the genus hus been doubtfully referred by authors. 
In Fichwatdia there is, however, a method by which articnlation takes pluce consisting 
of narrow grooves along the lateral edges on the dorsal valve and corresponding ridges 
or teeth in the ventral. 

The writer thinks that Hiehwaldia had its origin either in the RityNcuoNELLuye or 
PENTAMERID.£, nnd not directly through any inarticulate phylum: that the peculiar ped- 
icle opening is a moditication of the open or closed triangular delthyrium of rostrate 
apecies, just as the nepionic circular foramen in Siphonotreta becomes changed to an 
elongate fissure by progressing anteriorly through the shelt. 
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Suborder Helicopegmata,* Waagen 1883. 
Spiriferacea, Wanagen 1883. 
Kanily AtrrRyYpID&,t Dall 1877. 


Subfamily ZyGospirinue, Waagen 1883. 
Anazygidee (part), Davidson 1884. 


“Aygospira, Hall 1862. Glassia, Davidson 1882. 
“tenocisma, Hall (847 (not | Ccelospira. Hall 1863. 
Conrad 1839; Hall 1867). Leptocwlia, Ilall 1857 (not 
Anazyga, Davidson 1882. | 1859). 
Orthononiea, Hall 1858. | Anoplotheea, Sandberger 1856 


Subfamily Atrypinaz, Waagen 1883. 


Atrypa, Dalman 1828. (yritnewaldtia, Tschernyschew 
Cleiothyris, Phillips 1841 (not 15o3% 
King 1850). +? Karpinskya, Tseh. 1885. 


Spirigerina, @Orbigny 1847. | 


Family SviRIFERIDa,{ King 1840 (emend Davidson). 
Martiniine and Reticulariine, Waagen [883; Spiriferinida, David- 
son 1884. 
1. Subfamily Suessin2z, Waagen 1885. 


Cyrtina, Davidson 1858. . | Suessia, Deslongchamps 1854. 
Delthyris, Dalman 1828. Mentzelia, Quenstedt 1871. 


Spiriferina, @Orbigny 1847. 


1’. Subfamily Uncirin 2, Waagen 18535: 


Uneites, Defrance 1825, 


2. Subfamily TRigoNorReTIN.e, nh. subfam. 
Delthyrinze (part), Waagen 1883. 
Cyrtia, Dalman 1828. Spirifer, Sowerby 1815. 
Syringothyris, Winchell 1863. Choristites, Fischer de Wald. 


Spirifer, Meek and II. 1864. Trin otseunt ee 
Martinih ¥eCov Add. rigonotreta, Koenig 1825; 
seen ’ Meek and Hayden 1864. 


*The I[ELICOPEGMATA are distinguished in having two calcareous, simple or double, 
‘spirally enrolled, brachial supports, which may or may not be attached to each other by a 
variously constructed band or ‘‘loop.” The direction of the spirals, their connection 
with the hinge plate andthe nature of the loop are considered of prime importance in 
classifying the genera of this suborder. External characters are not always even of 
generic value. 

+In this family the apices of the brachiaure medially or dorsally directed. The loop 
in the ZyYGosPirin& is a simple eonnecting band, which in adult ATRYPIN & is disnnited, 
having free ends. In the AtryPip.# and SPIRIFERID.®, the primary lamelle are straight 
from their attachment to the crural plate to near the anterior margm, and do notrecurve 
near their point of origin, as in the NucLEosPirip® and ATHYRID.&. 


+The SprriFERin.£ are usually much elongated along the hinge line, have postero- 
daterally directed bruchia joined by «a V-shaped loop in the Sugssun.& aud UNCITIN«, 
while in the TRIGONOTRETIN.E the loop is obsolescent and consists of two prongs ter- 
iinating freely, oue attached to each primary lamella. 
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Martiniopsis, Waagen 18853. Spiriferus, Blainville 1827. 
Amboceelia. Hall 1860. Spirifera, J. de C. Sowerby 


; ; 1835. 
Reticularia, MeCoy 1844. Brachythyris, McCoy 1844. 


Fusella, MeCoy 1844. 
Hysterolithus,Quenstedt 1871. 


Family NucLEospirip.#,* Davidson 1882. 
Retziinw and Dayine, Waagen 1883; Anazygid (part), Davidson 
1884. 


Dayia, Davidson 1882. Rhynehospira, Hall 1859. 
Hindella, Davidson 1882. Trematospira, Hall 1857, 
Nucleospira, Hall 1858. Kumetria, Hall 1864. 
Retzia, King 1850. ? Aeumbona, White 1862. 
Trigeria, Bayle 1878. ? Uncinella, Waagen 1883. 


Family Atnuyrip&,f Phillips 1841. 


]. Subfamily Ariyrin®, Waagen 1883. 


Meristina, Hall 1867. Spirigerella, Waagen 1883. 
Athyris, Davidson 1853 (not | Dioristella, Bittner 1890. 
McCoy 1844). Amphitomella, Bittner 1890. 


Whitfieldia, Davidson 1882. 
Bifida, Davidson 1882. 
Athyris, MeCoy 1844. 

Actinoconchus, MeCoy 1844. 

Spirigera, d’Orbigny 1847. 


Plicigera, Bittner 1890. 
Tetractinella, Bittner 1890. 
Pentactinella, Bittner 1890. 

Kayseria, Davidson 1882. 


Euthyris. Quenstedt 1871. Diplospirella, Bittner 1890. 
Anomactinella, Bittner 1890. Kuractinella, Bittner 1890. 
Cleiothyris, King 1850 (not a's LEST es 1890. 

Phillips 1841) Anisactinella, Bittner 1890. 


Seminula, MeCoy 1841. 


1.’ Subfamily MErIsTELLIN.£, Waagen 1883. 


Meristella, Hall 1860. Merista, Suess 1851. 
Pentagonia, Cozzens 1846. Camariuim, Hall 1859. 
Goniocoelia, Hall 1861. ? Clorinda, Barrande 1879. 


Charionella, Billings 1861. 





*In the NucLeospinip# and Atnynip# the brachia are directed Jaterally. The primary 
lamelke are straight but fora short distance from their point of attachment, then bending 
backward, recurve to form the spiral cones. In the SpimiFeRID.£ they remain direct. 

The upex of the V-shaped loop in the NucLeosrinip& terminates in a more or less long 
simple process, which may be hooked at its onter end. 


+The apex of the V-shaped loop has two processes which, in the ATUYRIN.A, are first 
short and then become elongated to such an extent that they enter between the first and 
second revolution of the primary lamelle of each cone, and in some genern continue to 
the apex of the brachia. In the MerisTELLIN», the two processes of the loop bend upon 
themselves, return, and join ut thelr point of origin, thus resembling the Hantalees of a 
pair of scissors. ; 
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Family Kontrexinipe, Davidson 1855. 
Koninekininee and Amphiclinine, Waagen 1883; Diplospide and 
Diplospiridie, Munier-Chalmas 1580. 


Koninckina, Suess 1855. ? Theeospira, Zugmeyer 1880. 
Amphiclina, Laube 1865. ? Amphiclinodonta, Bittner 
Koninekella, M.-Chalinas 1880. 1890, 


Suborder ANCYLOBRACHIA,®* Gray 1848 (EKmend),. 
Aneylopoda and Cryptobrachia (part), Gray,1848 ; Kampylopegmata 
and Terebratulacea, Waagen 1883. 
Family TEREBRATULID®, Gray 1840. 


Subfamily CENTRONELLIN, Waagen 1882. 
Meganterine, Waagen 1882. 
Hallina. Winchell and Schuehert | Centronella, Billings 1859. 
Lei Cryptonella, Ilall 1863 (not 

sselaeria. Hs QQ. 1861, 1867.) 
Ree Cryptonella, Hall (1861?) 1867, 

Rensselandia, Hall 1867. Juvavella, Bittner 1888. 
Meganteris, Suess 1856. Nucleatula (Zugmayer) Bittner 

1890. 


? Notothyris, Waagen 1882. 


Subfamily STRINGOCEPHALINA, Dall 1870. 
Stringocephalide, King 1850; Davidson 1853. 
Stringocephalus, Defrance 1827. | ? Cryptocanthia, White and St. 

John 1868. 


Subfamily TEREBRATULINA, Dall 1870. 


Dielasma, King 1850. Glossothyris, Douville 1880. 
Epithyris, King 1850 (not | Pygope, Link 1830. 
Phillips 1841). Diphyites, Schroter 1799. 
Seminula, McCoy 1855 (not Pugites, de Hann 1838. 

1844). Antinomia, Catullo 1850. 
Dielasmina, Waagen 1582. ? Propygope, Bittner 1890. 
Terebratula, Lihwyd 1699. Liothyrina, Gthlert 1887. 

Saceulus, Lihwyd 1699. Epithyris, Des]. 1862 (not King 
Lampas, Meuschen 1787. 1848). 


*This suborder is characterized by having a calcareons loop for the support of the 
brachia. Some authors have regarded the length of the leop as of subfamily importance 
but this the writer does not consider as of vyreat valne in classification. The work of 
Friele, Deslongchamps, Davidson, Fischer and (ehlert and others, has shown that in 
certain forms the loop passes through various stages of growth, or metamorphoses, In 
another set of genera, the TERABRATULID.E, the loop does not pass through any _ trausi- 
tional stages. Upon this basis the genera have been arranged tentatively by Dr. Beecher 
and the writer. llowever, much yet remains to be worked out regarding the loop and 
the dental and septal plates in the fossil forms, before any permanent classification of 
the genera into families is possible. Geratology has also been taken into account, as a 
number of genera have partially or entirely lost their brachial supports. 


Classification of the Brachiopoda.—Schuchert. 


Terebratularius, Dumeril 
1806. 

Nucleata, Quenstedt 1871. 

Museulus, Quenstedt: 1871 
(not Klein 1753.) 


Hemiptychina, Waagen 1882. 
Rhetina, Waagen 1882. 
ZAugmeyeria, Waagen 1882. 
Dictyothyris, Douville 1880. 
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Gryphus, Megerle 1811 (not 
Brisson 1760). 
Liothyris, Douville 1880 (not 
Conrad 1875). 
Terebratulina, @Orbigny 1847, 
Kucalathis, Fischer and Cthlert 
1890, 
Agulhasia, King 1871. 
Disculina, Deslongchamps 1884. 


Family ? DyscoLup®, Fischer and Gihblert 1892. 
Dyscolia, Fischer and Cthlert 1890. 


Family TEREBRATELLIDA, King (Emend Beecher 1893). 
Waldheimide, Douville, 1880; Waldheimiinae, Waagen 1882. 


Subfamily DALLININA,n. subf. Beecher. 


Dallina, n. gen. Beecher. Type 
Waldheimia septigeru Loven, 
Macandrevia, King 1859. 


Lacqueus, Dall 1870. 
Frenula, Dall 1871. 

Ismenia, King 1850 (not Dall 

1871). 

Kingina, Davidson 1852. 
Kingia, Schoenbach 1867. 

Lyra, Cumberland 1816. 
Terebrirostra, d’Orbigny 1847 

Trigonosemus, Koenig 1825. 
Fissurirostra, d@’Orbigny 1847. 
Fissirostra, d’Orbigny 1548. 
Delthyridea, King 1850. 

Flabellothyris, Deslong. 1884. 


Kudesia, King 1850. 
Orthotoma, (Qluenstedt 1871. 
Trigonella, Quenstedt 1871. 

Zeilleria, Bayle 1878. 

Fimbriothyris, Deslong. 1884. 

Ornithella, Deslong. 1884. 

Microthyris, Deslong. 1884. 

Aulacothyris, Douville 1880, 

Camerothyris, Bittner 1890, 

Kpicyrta, Deslong. 1884. 

Cineta, Qnenstedt 1871. 

Antiptychina, Zittel 1883. 

Plesiothyris, Douville 1880. 

? Hynniphoria, Suess 1858. 

? Cruratula, Bittner 1890. 

? Orthoidea, Friren 1875. 


Subfamily, PLatipin#®, Dall 1870. 


Phaitidia, Costa 1852. 
Morrisia, Davidson 1852. 


Subfamily MEGATHYRINUE, Dall 1870. 
Argiopide, King 1850; Megathyridew, Othlert 1887; Argiopid, 
Davidson 1884; Argiopins, Davidson L887. 
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Megathyris, @Orbigny 1847. Zcllania, Moore 1854. 
Argiope, Deslongechamps 1842 | Gwynia, King 1859. 
(not Savigny and Audouin 
1827). 
Cistella, Gray 1850. 


Subfamily MAGELLANIN#, n. subf. Beecher. 
Waldheimidie (part), Douville, 1880; Terebratellinee, Davidson. 
Magellania, Bayle 1880. Neothyris, Douville 1880. 
Waldheimia, King 1850 (not 
Brulle 1846). 
Terebratella, dOrbigny 1847. Ceenothyris, Douville 1880. 
Delthyris, Menke 1830 (not 
Dalman 1828). 
Ismenia, King 1850 (not Dall 
1870). 
Waltonia, Davidson 1850. 
Magasella, Dall 1870. 


Subfamily MaGasin.z, Davidson 1887. 


Magasidie (part), @Orbigny 1847, King 1850; Rhyncre (part), 
King 1850; Muhlfeldtinie, Gchlert 1887. 


Magas, Sowerby 1816. Mannia, Desai 187-4. 
Bouchardia, Davidson 1849. Rhynchorine, Gthlert 1887. 
Pachyrhynchus, King 1850. ? Rhynchora, Dalman 1828. 


Muhllfeldtia, Bayle 1850. 
Megerlia, King 1850 (not Rob- 
ineau Desvoidy 1830). 


Subfamily Kraussintn&, Dall 1870. 
Kraussidée (part). Davidson 1870. 


Kraussina, Davidson 1859. Megerlina, Deslongchamps 
Kraussia, Davidson 1852 (not 1LSS84. 


Dana 1852), 


Classification of the Brachiopoda.—NSchuchert. 161 


GEOLOGICAL DISTRIBUTION OF THE BRACHIO- 





Fam. PATERINIDA, 
Paterina, Beecher. 


Fam. OBoLID&. 
Obolella, Billings. 
Elkania, Ford. 

Neobolus, Waagen. 
Obolus, Eichwald. 
’ Spondylobalus, McCoy. 


Fam. TRIMERELLID.£. 
? Lakmina, (Ehlert. 
Dinobolus, Hall. 
Monomorella, Billings. 
Trimerelta, Billings. 
Rhynobolus, Hall. 


Fam. LINGULELLIDA. 
Lingulella, Salter. 
Lingulepis, Hall. 
Leptobolus, Hall. 
Paterula, Barrande. 

Y Mickwitzia, Schinidt. 


Fam. LinGunip®. 
Lingula, Bruguicre. 
Glossina, Phillips. 
Dignoinia, ITall. 
Glottidia, Dall. 
Rarroisella, Hall. 
‘Thoinasina, all. 


Fam. LiINGULASMATID.£. 
Lingulops, Hall. 
Lingtdasma, Ulrich. 


Fam. TREMATIDA, 
Discinolepis, Waagen. 
Treinatis, Sharpe. 
Schizocrania, Hall & Whitf. 
Schizobolus, Ulrich. 
(Ehlertella, Hall. 
¥ Monobolina, Salter. 


Fam. Discinrn.t. 
Orbiculoidea, d@Orbigny. 
Schizotreta, Kutorga. 
Lindstreemetta, Ialt. 
Reemerella, Hall. 
Discina, Lamarck. 
Discinisca, Dall. 


Fam. ACROTRETID.E. 
Iphidea, Billings, 
Acrothele, Linnarsson. 
Linnarssonia, Walcott. 


Discinopsis (Matthew), Ifall. 


Acrotreta, Kutorga. 
‘Conotreta, Walcott. 
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y Mesotreta, Nutorga. 
¥ Volborthia, von Moller. 


Fain. SIPHONOTRETID.F. 
Siphonotreta, de Verneunil, 
Schizambon, Walcott. 
¥ Keyserlingta, Pander, 

Y Helmersenia, Pander. 


Fam, CRANID.K. 
Cranta, Retzius. 
Craniella, (Ehlert. 
Cardinocrania, Waagen. 
Ancistrocrania, Dall, 
Craniscns, Dall. 
Pholidops, Hall. 
Pseudocrania, McCoy, 


Fam. KUTORGINID.E. 
Kutorgina, Billings. 
Schizopholis, Waacen. 


Fam. CLirAMBONITID.E. 
Clitambonites, Pander. 
Polytechia, Hall, 
Protorthis, Hall. 
Hemipronites, Pander. 
Scenidium, Hall. 


Fam. PENTAMERID.E. 
Camarella (part), Billings. 
Anastrophia, Hall. 
Conchidinm, Linné, 
Pentamerella, Mall. 
Gypidula, Mall. 
Amphigenia, Hall. 
Camarophoria, King. 
Stricklandinia, Billings. 
Sieberella, (Ehlert. 
Antirhynchonella, Quenstedt. 
Lycophoria, Lahusen, 


Fam. PORAMBONITID.E. 
Porambonites, Pander. 


Fam. BILLinGseLnip.&. 
Billingsella, Hall. 


Fam. STROPHOMENID.E, 

Subfam. OrrnoriukEtin.k&. 
? Orthidinin, Dall. 
Strophomena, Blainville. 


Orthothetes, Fischer de Waldheini. 


Hipparionyx, Vanuxem. 
Streptorhynchus, King. 
Kayserella, Hall. 
Derbya, Waagen. 
Meekella, White aud St. John. 
Triplecia, Jhall, 
Mimulnus, Barrande. 
Streptis, Davidson. 

¥ ? Badiotella, Bittuer. 

















PAL.£OZOIC. MESOZOIC. C £NOZOIC. 
et Sie rs 
fe )| = 2 | ee 2 | alee 
2|“\¢) 28 |28| 2 | 2 |) eae 
fo) f=) |] ae fos} + e 2 as | 2 & 
= v 4 © |S s ; = ons he Do 
Bl, elel =. |fea| 2 |e coe 
— | eee —_ g ~ oO 
= S = + |20| = = ™ D = 
Ay —_ RN fF |a4 - a cont Cl] e 
| 
EE ee) 
} = me ame «SGP eee ae GE: Ee eee 
> 
| 











»> 
* 





Classification of the Brachiopoda.—Schuchert. 168 





Subfam. RAFINESQUIN.E. 
Ratinesquina, Hall. 
Leptiena, Dalman. 
Stropheodonta, Hall. 
Pholidostrophia, llall. 
Strophonella, Hall. 
Leptella, Hall. 
Plectambonites, Pander. 
Leptiwnisca, Beecher, 
Christiania, Wall. 
Davidsonia, Bonchard. 
Tropidoleptus, Tall. 
¥ Vitulina, ITall. 


Subfam. CADOMELLIN.E. 
Cadomella, M.- Chalmas. 


Fam. TneciDup.-£. 

Subfam. THECIDUN-E. 
Thecidinm, Sowerby. 
Lacazella, M.- Chalmas. 
Theeidiopsis, M.- Chalmas. 
Thecidella, M.- Chalmas. 
Eudesella, M.- Chalmas, 
Pterophloios, Gimbel, 
David-onella, M.- Chalmas. 


Subfam. L¥TTONIIN-E. 
Lyttonia, Waagen. 
Oldhamina, Waagen. 


Fam. Propuctib_e. 
Chonetes, Fischer de Wald. 
Chonetella, Waaven. 
Chonostrophia, Ilall. 
Chonetina, Krotow. 
Daviesiella, Waagen. 
Productella, Hall. 
Productus, Sowerby. 
Proboscidella, (Ehlert. 
Etheridgina, (Ehlert. 
Chonopectns, Hall. 
Strophalosia, King. 
Anlosteges, Welnersen. 
yy Aulacorhynehnus, Dittmar. 


Fam. RIGUTHOFENID.E. 
Richthofenia, Kayser. 


Fam. Onrniper. 
Orthis, Dalian. 
Plectorthis, Hall. 
ITebertela, Hall. 
Schizophoria, Ning. 
Orthotichia, Hall. 

tnteletes, Fischer de Wald. 
Dinorthis, Hall. 
Pliwsiomys, Hall. 
Orthostrophia, Hall. 
Dalmanella, Wall, 
Tleterorthix, Dall, 

silobites, inne, 
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Rhipidomelta, Cshlert. 
Platystrophia, King. 


Fam. RHYNCIHONELLID.E. 
Rhynchotrema, IHTall. 
Rbynchotreta, Hall. 
Uneinulus, Bayle. 
Hypothyris, King. 
Steuochisima, Conrad. 
Leiorhynehns, all. 
Rhynchoporina, (Ehlert. 
Terebratuloidea, Waagen, 
Rhynchonella, Fischer de Wald. 
Anstriella. Bittner. 
Acanthothyris, @Orbigny. 
Norella, Bittner. 

Itemithyris, d@Orbigny. 
Peregrinetla, (Ehlert. 
Rhynehonellina, Gemmellaro. 
Dimerella. Zittel. 
Cryptopora, Jeffreys. 
Eatonia, Hall. 

Y Branconia, Cael. 


Fam, E1rcuwatviip.&. 
Eichwaldia, Billings. 


Subfam ZYGosPimin ut. 
Zygospira, Vall. 
Glassia, Davidson. 
Corlospira, Hall. 
Anoplotheea, Sandberger. 


Foam, ATRY?PID.E. 


Subfam,. ATRYPIN.E. 
Atrypa, Dalman. 
Grunewaldtia, fschernyschew. 

* Karpinskya, T'sch. 


Fam. SPintFERID.£. 

Snbfum, Sresstin.e. 
Cyrtina, Davidson, 
Delthyris, Datimnan. 
Spiriferina, d’Orbigny. 
Suessia, Deslonechamps. 
Mentzelia, Quenstedt. 


_Snubfam. UNCITIN.E. 
Uneites, Defrance. 


Snbfam. TRUONOTRETIN.E. 
Cyrtia, Dalman. 
Syringvothyvris, Winchell. 
Martinia, MeCoy. 
Martiniopsis, Wangen. 
Amboceelia, Hall. 
Reticnlaria, McCoy. 
Spirifer, Sowerby. 


Fam. NUCLEOSPIRID.E. 
Davia, Davidson, 
Hindetla. Davidson. 
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Nucleospira, Hall. 
Retzia, King. 
Rhynchospira, Hall. 
Trematospira, Hall. 
Eumetria, ILall. 

* Acambona, White. 
? Uncinella, Waagen. 


Fam. ATHYRID.E. 

Subfam. ATHYRIN.E. 
Meristina, Hall. 
Bitida, Davidson. 
Athyris, McCoy. 
Cleiothyris, King. 
Seminnla, McCoy. 
Spirigerella, Waagen, 
Diori-tella, Bittner. 
Amphitomella, Bittner. 
Plicigera, Bittner. 
Kayereria, Davidsou. 
Diplospirell: 1, Bittner. 
Pexidella, Bittner. 
Anisuctinella, Bittner. 


Subfam. MeuisTELLIN.E. 
Meristella, Hall. 
Pentagonia, Cozzens. 
Charionella, Billings. 
Merista, Suens, 

? Clorinda, Barrande. 


Fam. Koninck ini b#. 
Koninckina, Suess. 
Amphiclina, Laube. 
Koninckella, M.- Chalmas. 
Thecospira, Zugmeyer. 

y Amphiclinodonta, Bittner. 


Fain. TEREBRATULID.X,. 
Snubfam. CENTRONELLIN.LE. 
Hallina, Winchell and Schuchert. 
Rensselwria, Wall, 
Newberria, Tall. 
Meganteris, Suess, 
Centronella, Billings. 
Cryptonella, all. 
Juvavella, Bittner. 
Nucleatnla (Zugmey er), Bittner. 
Y Notothyris, Waagen. 
Subfam. STRINGOCEPHALIN.E, 
Stringocephalus, Defrance. 
? Cryptacanthia, White and St. John. 


Subfam. TEREBRATULIN.E. 
Dielasma, King. 
Dielaxmina, Waragen. 

“TS erebratula, Lihw vc. 
Hemiptychina, Waagen. 
Rhietina, Waagen. 
Zugmeyeria, Ww aagen, 
Dictyothyris, Donville. 
Glossothyrix, Douville, Douville. 


PALEzotIc, 


| Lower Silurian. 


| Peer dtl 


| | Silurian, 





$a a na a 


Permian and 
Carboniferous, 


| 


| | | | Devonian. 
2 


Sane 








Phuchert. 165 


MEsozotc. CLENOZOIC. 

2 

e. Lo | 

g| 18 

Soles alee | = 
. = . 
ae | ae a [setae 
Si wn 4 S | & Z 
ws = ee ce _ g 
a 2 i es < oO 
a a a >) - i= 
eee eto | eyes (i, 





The Triassic forms be- 
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Devonian, 
Permian and 
Carboniferous, 

| Triassic. 
Cretuceous, 

| Tertiary. 

| Quarternary. 

| Recent. 


| Silurian. 


Primordial. 
| Lower Silurian. 
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Pygope, Link. 

Y Propygope, Bittner, 
Liotbyrina, (¢lilert. 
Terebratulina, @Orbigity. 
Eucatathis, F. und O. 
Agulhasia, King. 
Disenlina, Deslongchanips. 


| | | Jurassic, 


Fam. DyscoLimp.k, 
Dyscolia, Fischer and Gehlert. 


Fam, TERERRATELLID.E. 

Subfam. DALLININ.E. 
Dallina, Beecher. 
Macaundrevia, King. 
Endesia, King, 
Lacquens, Dall. 
Isinenia, King, 
Kingina, Davidson. 
Lyra, Cumberland, 
Trigonosemus, Koenig, 
Flabellothyris, Deslonecham ps. 
Zeilteria, Bayle. 
Fimbriothyris, Destoug, 
Ornithella, Deslong. 
Microthyris, Deslong. 
Aulacothyris, Donville. 
Camerothyris, Bittner. 
Epicyrta, Deslong. 
Cincta, Quenstedt. 
Antiptychina, Zittel. 
Plesiothyris, Donuville. 
? Hynniphoria, Suess. 
? Cruratnia, Bittner. 
? Orthoidea, Friren. 


| acl 


- 





= 





Sobfamily PLATIMDUun.e. 
Platidia, Costa. 


Subfam. MEGATUYRIN-E. 
Megathyris., dUrbigny, 
Cistella, Gray. 

Zeliania, Moore. 
Gwynia, King, 


Subfam. MAGELLANIN.E, 
Magellania, Bayle. 
Neothyris, Douville. 
‘Terebratella, d‘Orbigny, 
Coenothyris, Douville. 





Subfam. MAGASIN.&. 
Magas, Sowerby. 
Bouchardia, Davidson. 
Muhlfeldtia, Bayle. 
Mannia, Dewalgque. 
Rhynchorinw, dihlert. 
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New Coccostean— Coccosteus Cuyahoge.—Claypole. 167 
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[EAT-GONTOLOGICAL NOTES FROM BucirreL COLLEGE, No. 3.] 


A NEW COCCOSTEAN-—-COCCOSTEUS CUYA- 
mo G AE. 
By E. W. Charro ie, Akron, O. 
ree | AND 2. 

The “Old Red Sandstone” of Scotland furnished Hugh Miller 
with the original fossils on which the name Coccostens was placed, 
and for which his now classic description was drawn up. He 
recognized several species but these have since been reduced to 
two by merging several into his first and chief form (. deerpicns 
which, with C. minor, comprises probably all that he discovered. 

Since his time, however, others have been brought to light but 
as these are not all deseribed from the same plate or part of the 
skeleton it is scarcely possible at present to correlate them. 

The structure of the genus is however fairly well understood 
so that little doubt exists concerning the position and relation 
of the various plates of the head and body. Bat of a few minor 
features and of the difference between the species in matters of 
detail much yet remains to be Jearned, 


